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zation), the improvement of lube oil produetion, and the influence of
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pekekinm sovnarkhosani, akademiiami nauk Turkmonskoi i Usbekskol BSR.
Dokabr', 1958 £., Ashxhabad., Pod red. A.A.Bakirova i G,Kh,Diken-
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14t-ry, 1960, 292 D (MIRA 14:2)
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red.; MALINOVSKIY, F.M., red.} FUSTOVALOV, L.V, red.; SATPAYEY,
K.1., red.; SEMENENKO, N.P., red.; TYZINOV, AV., red.;
KHRUSHCHOV, N.A., red.; SHCHEGOLEV, D.I., red.; YARMOLYUK, V.A.,
red.

[Materials on regional tectonics of the U.5.5.1,] Materialy po
regional'noi toktonike SSSR. Moskva, 1zd-vo "Hedra,” 1964 193 p.
(MIRA 17:4)
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MUZYCHENKO, Nina Mikbaylovna; YURKEVICH, Tat'yans Yakovlevna; BAKIROV,
A.A,, prof,, glav.red.; RYABUKHIN, G.Ye., prof., red.;
USPENSKAYA, N.Yu.,prof.,red.; ZHDANOV,M.A., prof., red.;
DOLITSKIY, V.A., dots., red.; SPIKHINA, A.M., kand, geol. nauk,
red.; YUDIN, G.T., kand. geol.-min. nauk, red.j TABASARANSKIY,
2.A., dots., red.; BAKI2OV, E.A., dots., red.j BYKOV, R.I.,
dots., red.; FOMKIN, K.V., kand. geol.-min. nauk, red.j KNYAZEV,
V.S., dots,, red.; SHIXOKOV, V.Ya., st. nauchn, sotr., red.;
YUNGAS, S.M., ved, red.; NEVEL'SHTEYN, V.I., ved, red.

[Geological conditions and fundamental characteristics of oil

and gas accumulations in the limits of the Epi-Hercynian platform
in the south of the U.S.S.R.) Geologicheskie uslovila i osnovnye
zakonomernosti razmeshcheniia skoplenii nefti i gaza v predelakh
epigertsinskoi platformy luga SSSR. Pod red. A.A.Bakirova, Mo-
skva, Gostoptekhizdat, Vol.,1l. [Central Asia) Sredniaia Aziia.
1963, 442 p. Vol.3. [Volga Valley portion of Saratov and
Volgograd Provinces] Saratovsko-Volgogradskoe Povolzh'e. 1963.
153 p. (MIRA 17:4)
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BAKIROV, A.A,

Important regularities in the formation and location of c¢il- and
gaa-boaring regions and zones of regirnal oil and gaas accumulation
in the Turan Plateau, Trudy MINKHiGP no.A3s32-49 '63,

(MIRA 17:4)
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report cubmitted for 22nd Sess, Intl Geological Cong, New Delhi, 14-22 Dec
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M.A,, prof. } ZYUZINA, N,G.; KARTSEV, A,A.; KNYAZEV,V.8,,dots.;
LEONOVA, R.A,};POKROVSKAYA, L.V.; SUDARIKOV, Yu,A.jYUDIN,G.T.,dots.;
SOKOL'SKAYA, Z.V.; TOMKINA, A.V.; USPENSKAYA,N.Tu.,prof,}FOMKIN,
K.V, ,kand ,geol~min,raukj CHERNYSHEV,S.M.; YAVORCHUK, I.V.;
BAKIROV, A.A., prof., red.; DEMENT'YEVA, T.A., ved. red.

[Geological conditions and basic characteristics of oil and
gas accumulations in the limits of the Epi-Hercynian
Platform in the south of the U,S,S.i.] Geologicheskie uslo-
viia i osnovnye zakonomernosti razmeshcheniia skoplenii
nefti i gaza v predelakh epigertsinskoi platformy iuga SSSR,
Pod obshchei red. A.A.Bakirova. Moskva, Nedra. Vol.2. 1964,
306 p. (MIRA 17:112)

1, Moscow. Institut neftekhimicheskoy i gazovoy promyshlen-
nosti,
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Certain Feculinritics ir ‘he Structure of fortions 5 th Weatbering Crust of

In the Kimpersay hypertasite massif constituting part of the Or-Jlek vater-
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AUTHOR: JBakirov, A. G.
TITLE: Geochemistry of "hyrerbasites"

PERIODICAL: Geokhimiya, no. 1, 1961, 84-89

TEXT: A study of the Kimpersayskiy hyperbasite massif in the Aktyubinskaya
oblast' of Kazakhskaya SSR was carried out. The massif consists of
peridotitic and dunitic serpentinites, and several gabbroids. Firstly, the
authors determined the nickel content. The determinations were performed
by the analysts I. P. Onufriyenck and Ye. P. Artonova at the author's in-
stitute. The average NiO content of the massif as determined on 198
samples is 0.37%, in peridotite-serpentinites (130 samples), 0.36% and in
dunite-serpentinites (66 samples), 0.39%. Nine samples of the contact
rocks containing the gabbroids were higher in nickel, with contents of up
o 1.08 and 1.15% nickel. Finely divided pentlandite was found microscopi-
cally. Nickel was found to be accumulated in the weathering products of V/
the masaif: the ochers contained 0.4%, the nontronites 1.3%, and the

leached serpentinites 1.1%, The complete analysis of seven dunite-
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serpentinites, six gabbroids and six amphibolites were carried out at the
chemical laboratory of the Tomskaya kompleksnaya eksyeditsiya (Tomsk
expedition fo. comprehensive studies). The results cf analyses for manga-
nese, sulfur, phosphorus, and titanium are given in the present work:; The
dunite-serpentinites contain 0.25-0.40}6 MnO, 0.52-0.94% S (total),
0.04-0.05% Ti0,, and traces of up to 0.04% P205. The gabbroids and

amphibolites contain 0.04-0.25% MnO, traces of up to 0.15% S (total),
0.04-0.65% Ti0,and traces of up to 0.41% P,Oc. Furthermoere, a total of

200 samples of 20 rocks and 14 minerals were spectroscopically investigated
at the problemnaya laboratoriya gaologorasvedochnogo fakul'teta Tomskoge
rolttekinicheskogo instituta (Special Research Laboratory of the Department
of Geology and Progspecting of the Tomsk Polytechnic Institute). Semi-
uantitative analyses for Ni, Co, Cu, Zn, Ag, Sr, Ba, Ti1, V, and Al in the
Cli-28 (1SP-28) aspectrograph by comparison with standards were carried out
by the spectroscopist L. V. Simakhina. The detection limit was around
0.001%. Nickel: in chromite ores (10 samples), 0.01-0.1: in pyoxenites
(6), hornblendites (5), and gabbroids (21), 0.01-0.5%. Nickel was not
detected in the glauconites and opoka-like sandstones of the surrounding
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paleogene. (Cobalt: In the serpentinites of various origin (54), 0.001-0x;
in chromite ores, 0.05-0.5%; in amphibolites (12) and gabbroids, traces of
up to 0.1%} in proxenites and hornblendites, 0.005-0.153; in nontronites
(8), 0.001-15; in ochers on serpentinites (7), 0.001-0.1%; in silicified {6
and opalized (2) serpentinites, 0.001-0.15%; in kaolinized gabbroids (n,
traces of up to 0.01% in chloritized serpentinites (4), 0.05-1%. Asbolares
contain more than 1% cobalt. Cobalt was not detected in glauconitic and
opoka-like sandstones (2), in bauxites (3), montmorilloniten (2) and
garnierites (6). Copper: 1In dunite-serpentinites (41), gabbroids of the
contact region, pyroxenitas, hornblendites and phosphorite conglomerates (?)
and in a number of other rocks the copper content lies below 0.005%. In
three samples of chloritized serpentinite, two of ocher and one nontronite
sample the copper content reached 0.01%. Zinc: In hyperbasites (54),
especially in the region of chromium ore deposits with sulfide mineraliza..
tion, traces of up to 0.1% coppery in peridotite serpentinites of the
contact region (8), 0.01-0.05%. Silver: Only found in ten samples of
dunite serpentinites in traces of up to 0.01%. Strontium: In mest gab-
broids and amphibolites, 0.01-0.5%; in hornblendites, 0.001-0.01%; in
albitite (1), 0.01-0.05%; aragonite (1), 0.05-0.1%; garnierite, 0.001-0.0%
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dolomitized and silicified serpentinite (2), 0.01-0.1%. trontium was not
detected in chromites and marine deposits of the pnleobene Barium: In
asbolane, up to 0.5%; in chromite ores, 0.001-0.1%; in limonitic pisolites,
0.001-0.05%; in ochers, nontronites, montmorillonites, bauxites, kaciinized
gabbro, gabbro pegmatites (2) and aragonite, 0.001-0.005%. In dolomitized
and ocherized serpentinite only traces of barium are contained. No

barium was found in serpentinites. Titanium: 1In anphibolites and
bauxites, up to 1% in chromite ores, 0.001-0.0C5%, rarely 0.05-0.1%; in
individual gabbroids, traces of up to 0.5%; in glauconi‘e-sandstone and
phosphorite conglomerates, 0.01-0.1%; in ochers, nontronites and iron
pisolites, 0.005-0.01%. Titanium was not detected in chlorites. Vanadium
Chromite ores, hornblenditea, pyroxenites contained 'm-:s g @ x".')(ﬁ-i:.c‘”j’;e:
most of the gabbroids and amphibolites, traces of up to 0.5%. Vanadium
was not found in the dunite-serpentinites of the chromite deposits, in
sediments of the paleogene and cretaceous and in bauxites. Aluminum: In
16 samples of hyperbasites from the region contacting the chromite depesit
and the gabbroids, aluminum was found in quantities of 0.05 to above 1%.
Apart from this, Al was not detected in dunite-serpentinites and peridotite-
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gerpentinites. Mention is made of publications by D. ligharev, F.
Tarkhaneyev, I. V. Butyrin, A. Ye. Fersman, V. N. Lodochnikov, I. I. Ginzburg,

-~

M. P. Beletskaya, and V. L. Malyutin. There are 7 Soviet-bloc references.
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COnnoct;ion between ore formation and latitudinal tructur
the Urals, Dokl. AN SSSR 149 no.5:1145-1146 Ap '23. chures of
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BAKIROV, A.G.

Connection between pyrite minoralization and the magnetite and
sulfide manifestations in the ultrabasites of the Southern
Urals. Trudy Inst. geol. UFAN SSSR no,70: 185-192 165,

(MIRA 18:12)
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[Geological conditions and fundamental characteristics of oil

and gas accumulations in the limits of the Epi-Hercynian platform
in the south of the U.S.S.R.) Geologicheskie usloviia i osnovnye
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1963, 442 p. Vol.3, [Volga Valley portion of Saratov and
Volgograd Provinces] Saratovsko-Volgogradskoe Povolzh'e, 1963,
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Effect of the electroforming, thermo-and electrochemical processing
on physical processes occurring in selenium photoelectric cells [in
Agerbaijani with summary in Russian], Izv., AN Agerb., SSR. Ser.fis.-
texh. 1 khim.nauk no.6:43-53 's8, (MIRA 12:2)
(Pnotoelectric cells) (Selenfum) (Electrochemistry)
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the photoolectric properties of selenium photoelectric cells [in

Asobaijani with summary in Russian), Irv, AN Azorb, SSR. Ser. fig.~
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Photoelectric cells)
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BAKIROV, M.Ya.; ABDULIAYEV, G.B.,; NASIROV, Ya,N,; TALIBI, M.A.
Studying the effect of certain factors on the characteristics
of selenium photocells, Itv, AN Azerd, SSR. Ser, fis,-mat. 1 tekh.
nauk no.5:65=-74 159, (MIRA 13:3)
(Seleniun cells)
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Xffeot of the degres of crystallization of selenium on the

characteristios of photoelectric cells, Iev. AN Azerd, SSR Ser,
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(Selenium cells)
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Investigating the formation of a p-=n junction in selenium
photocells, Part 1: Effect of the material of the top electrode.
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Bffect of bromine on the characteristics of selenium photocells,
Dokl.AN Aserbd.SSR 16 no.%:1323=326 '60. (MIRA 13:7)
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Hoat-resistant selenium photocells. Izv.AN Azerb.SSR.Sor.fh.-
mat.l tekh.nauk no.5:79-84 460, (MIRA 14:4)

(Photoelectric cells) (Selenium)
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AUTHORS : Abdullayev, G.B., Bakirov, M.Ya., Gasymov, R.B. and
Nasirov, Ya.N. T

TITLE: Selenjum photo-cells with layers of Cdo, CdS, CdSe
and CdTe

PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,
no. 10, 1961, 28-29, abstract 10 G196 (Izv. AN
AzerbSSR. Ser. fiz.-matem. i tekhn. n.. 1960, no. 6,
77-83)

TEXT: Results are presented of investigations of n-type

gelenium photo-cells with layers of €do, CdS, Cdse and CdTe of high

sensitivity in the visible region of the spectrum, The photo-effect )

in these cells occurs due to p-n transitions at the borders Se-Cdo, V4//

Se-CdS, Sc-CdSe and Se-CdTe. In preparing the photo-cells the mat-
erial of the top clectrode was of no significant importance and did

not requirc special forming. The phioto-current of the mentioned
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S/194/61/000/010/054/082
Selenium photo-cells... D256/D301

photo-cells shows a linear increcase up to about 10,000 L and above
this value the lincarity breaks down. The photo-emf characteristics
show at low light intensities of 10-15 L a linear risc saturating

at 1000 L. The photo-cells have coinciding spectral characteristics
and a maximum in the region 0,56-0.58 microns. Increasing the ten-
perature from zero to 100°C the photo-emf shows a practically lin-
ear decrease, with a highest value of AV/At for CdTe-0,002 V/OC,

and lowest for CdSe-0.001 V/OC. The temperature dependence of the
photo-current is different for differcut layers, for CdSe in the
region 0-1009C the photo-current is nractically independent of tem-
perature, while for CdS the current at 100°9C is 30% higher than at
20°C. In _samples of CdO 1axers the photo-current rcaches its maxi-
mum at 25°C; for CdTe at 60°C and then decreases and at 100°C its
value is respectively e 75% and ~ 505 of the naximum value.

11 references. [/ Abstracter's note: Complete translation_/
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BAKIROV, M. Ya. Cand Phys-Math Soi -- "Study of the formation and ;hturo of
P=N junotion in celenium photooells." Baku, 1961 (Min of Higher Education USSR.

Aperdaydthan State Univ im S, M. Kirov), (KL, 4-81, 182)
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AUTHORS Abdullayev, G, B,, Bakirov, M. Ya,, Gasymov, R, B., Nasirov, Ya, N,
T ..
TITLE: Selenium photocells with CdO, CdS, CdSe, and CdTe layers

PERTODICAL: Referativnyy zhurnal, Fizika, no, 3, 1962, 22, abstract 36184
("Izv. AN AzerbSSR, Ser. fiz.-matem. i tekhn, n.", 1960, no. 6,
77-83, AzerDd. summary)

TEXT: Seleniym photocells were developed, in which CdoO, CdSe, CdS and CdTe
films about 5 * 1072 om thick were sputtered in vacuum onto the selenium crystal

surface before mounting the upper electrode, The photo-emf and the short-circuit
current were determined as functions of exposure to lignt, The temperature and

spectral characteristics of the photocells were also determined. The photo«emf I
was found to arise by the contact of two semiconductors with different typesn \ -
of conduotivity, The upper electrode material is not important hare, J

[Abstracter's note: Complete translation]
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AUTHORS: Bakirov, M. Ya., Gasymov, R. B.

TITLE: p-n Junction in selenium photoelectric cells

PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 36-37, abstract 5E289
("Izv. AN AzerbSSR, Ser. fiz.-matem, 1 tekhn, n.",1961, no. 3, .
75-80, Azerb, summary) \74,
TET: The electrical and photoelectrie characteristics of a selenium
nnotoelectric cell with & p-n Junction obtained by applying Cd to the surface
of polyerystalline p-type Se have been investigated experimentally. In a diode
circuit. at a voltage V of the order of KT/q, the dependence of the current I
on V is linear, 1In the range 0,1 ¢ V< 0.8 v, I = I, exp (qV/BKT), Ip = 4.6 °
10-7a/cn2, and B = h.1. At high voltages, Ohn's lax is observed due to the
effect of the resistance of the semiconductor material thickness, No saturation
current is observed in the inverse direction. The dependence of the short-
circuit current on the no-load voltage under illumination is given by the same
Jormula as applies also to the dark characteristic at 0,1 <V < 0.8 v; however,

3
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Io=15" 1076 a/cn®, and (= 3. The spectrum sensitivity has an absolute
maxizum at A 0,56 ¢, and an additional maximum at 0,71 «, The half-1ife period
of the spectrum sensitivity distribution corresponds to 0.63/1(. The maximum
pewer output of the load, the optirmum loading impedance, and’the efficiency of
tn2 photoelectric cell fit the general theory. At a solar radiailon of 100 mw/
ch, the short-circuit current is 3 ma/cme, the no-load omf is 0,6 v, and
maxirmum effiolency is 1%, ‘

Yu. Ravich

[Abstracter's note: Complete translation)
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1. Glavnyy inzhener Ufimskogo khimicheskogo zavoda.
Electric current rectifiers)
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AUTHORS Abdullayev, G, B,, Gasymov, R. B., Bukirov,)l_._\_(g,_hh__‘
TITLE, Selenium photocells with GaSe layer

PERIODICAL: Referativnyy zhurnal, Fizika, no. 6, 1962, 25, abatract 60212
("Dokl. AN AzerbSSR", 1961, v. 17, no. 8, 677 - 680, Azerb, summary)

TEXT, The photocells under consideration have been produced with a p-n
Junction formed on the contact of Se and GaSe. The presence of the latter was
proved by electron diffraction, Apart from the principal maximum (0.56/L). these
photacells display an additional maximum at O U4 M the relative magnitude of
which depends on the thickness of metallic Ga applied to the Se film,

Ya. Oksman

[Abstrﬁcter's note: Complete translation]
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ACCESSION NR:  AT3002972 8/2921/62/000/000/0005/0012 2”75
AUT!}OR: Abdullayev, G. B.; Bakirov, N, Ya.; Gasy*mov, R. B.; Bakhy*shov, A. E.

TITLE: Investigating the nature of pn gmuoi‘ L, stlenium photocells™
[Rop;rt. at the All-Union Conference on conductor l'svices, Tashkent, 2-7 October
1961 . = -

SOURCE : Elektronno-dy *rochny*ye perekhody* v poluprovodnikakh. Tashkent, Isd-vo
AR Us8SR, 1962, 5-12 =

TOPIC TAGS: _ a§loniu- photocon; P~n junction of protosell

ABSTRACT: Although selenium photocells have been videly.used, many physical
phenomena transpiring in thom are mot entirely clear. Experiments ‘have shown that
the junation is formed at the contact of two different semiconductors (o.g., Se and
CdSe); the theory of sush Junotions bas been developed. The article describes ex-
perimental studies of the P-n Junction in and aging of seleniwm photocells. Also
attempts to croate a highly sensitive and stable photonell by coating Se with an
electron-typs semiconductor sre reported. Photocurrent and photo-emf of Se coated
vith A1, Gu, Zn, Ga, Ag, Cd, In, 8n, Au, Hg, Pb, Bi were messured. Effects of
thermal and electrical tornfng on the photocell characteristics were investigated.

Cord 1/2
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It was found that aging of selenium photocells is dus to excessive thickening of
the eelenide coating (over the optimum thickness of 5 x 10 sup -5 cm). Four sets
of artificial n-layer electrodes, Se-GaSe, Se-InSe, Se~CdSe, and Se-HgSe, were
investigated in detail, Current-voltage, sensitivity spectral distridbution, and
1llumination charscteristice were determined for the above combinations (curves
given), as wveil as all portinent electrical and photoelectrical data (tabuleted).
With a solar-radiation intensity of 10 milliwatt per 8q cm, current up to 3 ma per
8q cm, and enf 0.6 v (efficiency about 1 per cent) were obtained for Se-CdSe
coxbination. It is concluded that, in the selenium photocells, the p-n junction
can be obtained by coating selenium with a thin layer of an electron-type semi-
conduotor. Orig, art, has: 5 figures, 5 formulas, and 1 table.

ASSOCIATION: Akad. pauk SSSR(Acsdemy of Scienses SSSR) ; Akad nauk UsSSR(Academy
of Sclences UsSSR); Tashkentskiy gosuniversitet im. V. I. Lenina (Tashkent State
Dniversity) , o ) —

SUBMITTED: 00 DATE AGQ:t 15May63 | ERCL: 00

SUB COIE: 00 "~ NO REF SOV: 010 OTHER: 003

kes|W
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AUTHORS: Pakirov, M.Ya., Gasymov, R.B,
i S.LL L
TITLE: Selenlum photoelaments with a mercury aelenide layer

PENIODICAL: Akadomiya nauk Azorbaydzhanskoy SSR. Izvestiya. Seriya
fizlko-matematicheskikh 1 tekhnicheskikh nauk, no.3, -
1962, 89-94 : - J
TEXT: f%he spociTgns tested were made of: (1) technical p-type
solonium with 104° holes per cmS, mobility at room temporature of
0.052 om®_ and forbidden bard width of approximately 2oV; (2) n-type
sac
mercury solenido with 1917 eloctrons per cms, rnobility at room
tomporature of 30000 cr“ , forbidden band width of 0,30V, The mer-
ses
cury solonide layer of approximately 1l width was spread on the
.cvystalliagd hexagonal selenium with an aluminium base by evaporat-
lon at 1072 mm !ig vacuum. The ligSe used was obtained by aynthesnis,
Cd was used for tho uppor olectrodo. It ia soen from the volt-

Card 1/4
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Solenium photoolonmonts.. .

armpore charactoristic that the cut-off voltage 1s 0,35V and the \/
series intornal resiastniaco as determined by the linear section in

the forward voltage branch is 18 ohms., The inverse cu{é;ent has no
saturation. At voltugos of tho order of magnitude of the forward
and inverse characteristics are linear and the differog-gial reslat-
anco at zoro voltago, R,=10% ohms, In the 0,1-0.5V forward voltage
range the charncter 13%;?0 is given by

- LU
Ip = Io°xp(i';) . (1)
P'.{‘l‘
3x10°6 4 P = 2.
cmu

The wave length of the maximum spectral sonsitivity of the investi.
gnted photoalononts coincides with that of the common selonium ones
- 0.56 . Theroe is a conaiderable incronse in sonsltivity in the
Investimatod colls (somae 207) in the 0.8 - 1.4/4 range, Photoele-

i

I,

APPRO
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Solonlum nhotooloronts,...

nonts with an ilgSo layor can be used in infra-red onginooring.,

The short-circult current dopends linearly on tho illumination in

the 0-10 lux range (a tungsten lamp with light temperature of .
28400 was used)., The open circult voltage first increases linear- ,
ly with the 1llumination and then reachoes saturation. The current ‘\]

of theo carrloers genorated by the light and soparated by the p-n
Junctlon field is givon by

- Voo 3
Ip = IO oxp Q‘ET_ ’ (3)
I =

2.5)(10"6‘.\ . = 3,6
(o] ;1? D. §
and Vs, is tho open-eirculs voltage., From here one gets
KT

Ro '-"g'ri- = 3,4x10% ohms,
The rensons for the differance between the results as obtained
from the volt-ampere diode characteristic snd thoso obtained from
the last relation are not clear. The tomporature coefficient of

Card 3/4
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Solenlum photoolements, ..

tha opon-circult voltage {g -2,7x10°%
photooloments and -1.1x10"% V/dogree 1
The short-circui{t currant Cacroases w
peraturs in tWe investipated spocimens, while in common 8lemants

its dacrerss starts at A0, These rosults are true for 0-100°C

range. There nre 6 figures and 1 table, The most important Eng-
lish-lenguage referencos read as follows: Lakachmann T,X, Proc. of

the IRE, 9, 1646, 1960; Tubota .-H., Suzuki H.J. Phys. Soc, Japan,
14, No.l, 1059.

V/degree in the ilgSe layer
n the conmon photoelements,
ith an incronse in the tem-

card 4/4
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5/233/62/000/006/006/008

E010/E420
" AUTHORS : Abdullayev, G.B,, Bakirov, M.Ya., Gasymov, R.B.
TITLE: A study of the effect of thickness of p- and n-layers .

on characteristics of selenium photocells

PERIODICAL: Akademiya nauk Arerbaydzhanskoy SSR, Seriya fiziko=

matematicheskikh i tekhnicheskikh nauk, no,6, 1962,
63-68

TEXT: A sclenium photocell consists of a metallic backing, a
layer of polycrystalline selenium and an upper clectrode, The
thickness of somiconductors, such as selenium, is one of the main -
factors affecting characteristics of photocells, Selenium with a

purity of 99,99999% was applied to an aluminum plate and ~0,1 y -

thick cadmium layor served as the upper electrode, These photo=~

cells were subjected to illumination of 5000 lux intensity .t -
at’ 20°C..crvtviv, The generated photo-emf V and photocurrent I. °
vere measured, ‘- A linear growth of the series resistance R with
increasing thickness of selenium layer is observed, Both photo-
omf{ and photocurrent values pass through a maximum at 504 thickness

of selenium layer and then decrease, The effect of thickneas of
Card 1/2
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A study of the effect .,, EO10/E420 '

an n-layer on the efficiency of selenium photocells was also
determined in order to study tho nature of their ageing, A layer
of n-type CdSe was applied to the surface of crystalline selenium,
Measurements of the variation of photo-emf, V6 and photocurrent, I, .
with thickness of the n-layer show:that the optimum value of the
latter is about 5 x 10=5 em. Henco the nature of the ageing
process of photocells is oxplained: the n-layer of CdSe increases
with time on account of diffusion of Se into the Cd layer and this
leads to the deopening of the p-n junction resulting in the

reduced efficiency of the photocells, There are 5 figures.
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MBDULLAYEV, G.3.; BAXIRGY, HeXa., GASTMOV, R.B.

Effect of the thickneass of p and n-films on the charazteriatics of

seleniun photocells, Izv, AN Aserb, SSR. Ser, fiz,-mat. 1 tekh.

nauk  %0.6:169-73 162, (MIRA 16:4)
(Photoelectric cells) (Selenium)
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Relaxation processes in gelenium photocells with nrtificial
p-n~Junctions, Izv, AN Azerb, SSR, Ser, fim,-mat, { tekh, nauk
no.5:69-7, '63, (MIRA 17:3)
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Selenium photoelements with saturation current, Izv, AN

Azerdb, 3SR.Ser. fis,~mat, i tekh, nauk no,3:77--83 163,
(MIRA 16111) .
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ACCESSION NR: AP4012599 8/0233/63/000/005,/0069,/0074
AUTHORS: Bakirov, M. Ya.; Gasy*mov, R.B.

TITLE: Investigating the relaxation processes in selenium cells
with artificial P-N junctions

SOURCE: AN AzerbS%R. 1Izv. Ser. fiz.-matem. 1 tekhn. nauk, no. 5,
1963: 69‘7“

TOPIC TAGS: relaxation process , selenium cell, light intensity,

photocurrent, P-N Junction, barrier capacity, square pulse, inert-
ness, recombination, current carrier, oscillograph

ABSTRACT: Selenium cells are used as receivers in most of the
photometric instruments, as they can be used in conditions of
rapidly changing illumination. But their shortcoming 1s a high
degree of inertness. According to the theory (S.M. Ryvkin, Journal
of Technical Physics, 27, 1676, 1957), the relaxation time in
barrier conditions is determined elther by the lifetime of the

Coard 1/3
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minority carriers or the charging time of the barrier capacity.

Cited in this project are the investigation results of the relaxa-
tlon processes in photocells with Cd0, C€dS, CdSe, HgSe and GaSe ,
layers. The investigation involved the use of the tau-metric ' .
method. Photo-emf is a function of the temperature, intensity and
wavelength of the exciting light. A change in the temperature, in-
tensity and wavelength of the exciting light therefore also changes
the relaxation time. 1In selenium cells with artificial P-N Junc-
tions the inertness time depegds on the N-layer material and lies

in the range of 2.1-9.2 x 10°3 seconds. The inertness period
diminishes with increasing light intensity, and inoreases with the
increasing wavelength of the light. "The authors are grateful to

A. Kh. Khalilov for his assistance in the measurements and discus-

sign of the results." Orig. art. has: 5 figures, 1 formula and 3
tables. '

ASSOCIATION: None
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;ACCESSION NR: AT5020474 UR/0000/64/000/000/0284/0289

'AUTHORS: Abdullayev, G, B.} Bakirov, M. Ya.; Oasymov, R. B. Go

5y MR 5 P
TITLE: Investigation of surface contaot phenomona in selenium in ocontaot 'ith@v‘—/
vcertain metals ' . 5%, z]

SOURCE: Meshvusovskaya nauchno-tekhniches re, a no fiz i
luprovodnikov (poverkhnostnyye i kontakﬁe §avleﬁﬁgg._mms.b_ﬁﬁz-ﬂ}6§
Poverkhnostnyye on e yavlienlya v poluprovodnikakh (Surface and contaoct
phenomena in semiconduotors). Tomsk, Izd-vo Tomskogo univ., 1964, 284-289
. L1

TOPIC TAGS: selenium, photocell, photo current, photodiode, photooonductive oell,
group VI element, contact potential, cadmium, indium, mercury, gallium, lead, zino
. 27 t7 2 ~ ~ 2
ABSTRACT: The mechanism of the aging proceia in selenium pl:,otooells vZe atuZied. 4
Cells made of Se and the metale C4, In, Hg, Ga, Pb, and &n were investigated.
Eleotiron-diffraction photographs of the binary contact between Se and the various
metals showed it to consist of the selenides CdSe, InSe, HgSe, GaSe, PbJe and Znle.
The sensitivity of photocells was dotermined as a funotion of the time and tempera-
ture and is shown graphically in Fig. 1 on the Enclosure. The effeot of the depth
of a deposited p-n junotion on the response of Be photooell is ehown in Pig., 2 on

tche'd &1710-\11'0. It is oonoluded that the aging process oonsists of the growth of an
+Cord 1/4 ' ' B o ’
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[
.n-layer on the surface of the photooell. Orig. arts hast 4 graphs and 2 equations.

§ * ]
iAS.SOGIATIOH v none .
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Fig. 1. Sensitivity of 8e photocell as a function of temperature n;nd time
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'ACC NR: AT6001334 SOURCE CODE: UR/0000/65/000/000/0085/0094

iAlmlOR: —Abdullayev, G, B.; Bakirov, M. Ya.; Talibi, M. A.} Gasymov, R. B. g/? ;
| : L
'0RG: ~PORS , C .- 34/ |

[ 4

‘l‘ITI.B: Photoeffect in selenium 711. transitions

|
2 !
SOURCE: _AN AxerbSSR. f%titut iziki. Selen, tellur i ikh primeneniye (Selenfum, l
tellurium and their utilization). Baku, AN Azer5§SR. 1965, 55-§5

}
TOPIC TAGS: selenium, intermetallic ccmpound, impurity conductivity, uauicondicting;

.material, spectrum analysis, temperature dependence, diffusion coefficient, metal
physics :

- UPE L T ) : ' » N
ABSTRACT: Photoelectric erties of' selenium photocells contasining Cd, Pb, Ga, =
iIny, Zn and Hg as contact f%lne were studied, Diffraction analysis of the junctions
showed that the selenide: intermetallis compound formed in each case; these junctions
;exhibited n-type conductivity and cauised photovoltaic effects due to pn transitions.
%Spoctml. characteristics are given forr Se with CdSe, InSe and HgSe, showing primary

and secondary maxima for relative photocurrent (%), the secondary maximum being de- .
pendent on the type of element. Photosensitivity showed a dependence on tine, sample

card 32 e
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ilthicknesa and temperature. At constant temperature, the initial sensitivity rose,
‘reached a maximum (about 2 ma) and then dropped sharply with time; the sharpest
gchangos occurred at the higher temperatures. This held true for different thicknes-
isest the maximum was at 0.5u. The thickness of the n-type layer was expressed by .
.1 = (2Dt)Y, , vhere D is the diffusion coefficient and ¢ is time. To prevent aging
of the photocells it was recommended that the optimal thickness of the n-layer be
tkept at 0.5 to 1 u and the upper electrode have a small diffusion coefficlient; aging
,was eliminated in CdSe or CdS by using elements of 0.5y with Au of 0.1y thickness |
:for the upper electrode. For zero illumination the temperature dependence of the
lvolt-anpere curves was determined for Junctions of 99.99999% Se. The density of re- )
\verse current decreased with increase in temperature and attained saturation in thei - [N
353 to 413°%K range. Activation energy (AE) »as obtained from 1nI vs /7 plot since
I = exp(-AB/kT) and ceme out to 0.6 ev. The volt-ampere characteristics were also
igiven for different amounts of illumination at 373°C where the curpent increased i
‘proportionally with fllumination. These photodiodes were rated superior to stand- °

.ard selenium photoslements on the basis of sensitivity and response. Orig. art.
has: 6 figures, 6 formulas. '

SUB CODE: 11,09,20/ SUBM DATE! 10N_ar,65/ . ORIG REF: 010/  OTH REF: 009
High purity SE '
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. | ORGs Physics Institute, AN Aserbaydahan SSR, Baku (Inetitut fisiki, AN-Azerbayd-

shafiskaya SoR) ) }
TITLK: Effect of ultrasonic treatment on the characteristiocs of seleniun rectifiers
SOURGE: Axusticheskiy shurnal, v. 12, no. 3, 1966, 365-366 77

TOPIC TAGSt selonium roctifier, photoelectromotive force, volt ampere characteristic,
current density, ultrasonic effect "

ABSTRACT: Tho offect of ultrasonic treatment on the characteristics of seloniun
roctifiers wac studled by oxposing specially propared selonium samples for 3, 5, and
10 minutes to sonic waves. The exporimental results show that 1) the direct ond

roverso volt-ampore charactoristics of the solenium rectifiors substantially improva
with prolongation of tho ultrasonic treatment to 5 min and gradunlly worsen with

prolongation boyond 5 min., 2) the density of the direct curront becomes throe times
highor and of tho reverse current two times lower with ultrasenie treatment of 5 min.
duration, 3) tho photocurront value becomos approxinately four times higher with
ultrasonic treatmont of 5 min. duration and gradually decreasos with prolongation

upc 535;2_9 1621, 514.634




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103120003-1

e 1-02430-67

| ACC NR AP6029534 . o T O

beyond 5 min., and 4) the maximum increase of the photoeclectromotive force is 60% at
ultrasonic treatments of 5 min duration. The axperimental results sesm to show that
the optimum time for ultrasonic troatment of surfaces of solenium rectifiers is 5 -
minutea. Orig. art. hass 3 figures.

SUB CODE: 20,09/ SUBN DATE: 10Mar65/ ORIG REPs 005 .
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{ACC NR1  ARG003822 - GOURCE CODE: UR/0181/66/008/001/0293/029%
! M"“‘°“‘w§§§{‘f?}'}%"[tu Ya. Dzhalilov, N. Z. 76 :
| 0ROt Institute of Physics AN AzSSR, Daku (Institut fisiki AN AzBSR) 7,/
’ : TITLE: Bpace-charge limited ourrert in  selenium single orystals 5

; BOURCE: Fizika tverdogo tela, v. 8, no. 1, Z\GG, 293-295 7/ 18

§NPIC TAGS: selenium, single crystal, space charge, semiconducting film, volt
| ampere characteristic, electron trapping, photoconductivity, semiconductor carrier

:ABSTRACT: The authors inveatigated the space-ilimited current in single-crystal
! selenium films and determined the cepture-level parameters under the assumption
[ that the previously observed power-law volt-ampere characteristic of selenium is
| due to the charges injected from the contacts. The single crystals were grown
{ from the vapor phase in the form of plates 20--30 u thick and area (2--h) x 1072
i cx®.  Their resistivity at room temperature was of the order of 10° ohm cm. The
;volt-ampera characteristic shows that in weak fields the current increases in pro- !
-, portion to the applied voltage, and in strong fields the dependence of the current .
| on the voltage is that of & power lave At liquid-nitrog experature, in the ree |
, igion 109--10% v/cm, the dependence of the current on the voltage is quadrstic.
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Avove 10* v/cm the growth is steeper. 1he slope of the characteristic decreases
vith incressing temperature. The trap density is estimated at 103* cm™> and the
trapping level at 0.56 ev. Agpncation of illumination to the sample has shown .
Ithat at fields weaker than 10 v/em, when the number of carviers generated by the

!11ght exceeds the number of carriers injected by the space charge, the dependence
of the current on the voltage remains ohmic. In stronger fields, the photocurrent '
!tends to saturation. No saturation of the photocurrent is observed at low temper-
|atures. It is thus concluded that in single-crystal layers of selenium, as in

S

ramorphous and polyerystalline selenjum, the carriers are emitted by the olmic elece!
trodes and thes current produced by them is limited by the space charge of the car-
riers themselves. The space charge is apparently responsidle for other phenomena
jin seleniws. The authors thank Q. B. Abdullayev for a discussion of the results
and G. M. AL for supplying the single-crystal selenium. Orig. art. has; 2
figures ormulags, ..
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ALIHOR:  Bakirov, N, U, BOV/147-58-4-8/15

TITLs: Convective Heat Transfer in Converpent-Divergent Axi-
Symmetrical Nozzles (Konvektivnyy teploobmen v
suzhayushchemsya i rasshiryayushchemsya osesimmetrichnykh
soplakh)

PLRIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Aviatsionnaya
tekhnii:a, 1958, Nr 4, pp 62-71 (USSR)

ABSTRACT: The article represents the experimental results of
investigations into the problem of the convective heat
transfer from a yas flowing through sonic (convergent)
and supersonic (convergent-divergent) nozzles, The
result are then compared with other investigations (as
quoted in Heferences), From the analysis of the results,
the author develops generalized equations giving the axial
variation of the convective heat transfer coefficient
from the gas to the wall in the case of axially symmetric
flows with turbulent boundary layer., Fig 1 shows
diagrammatically the experimental set up for the convergent
nozzle with the leading dimensions of the apparatus:

1 - Supply of air from the compressor; 2 ~ air release
Card 1/7 valve; 3 - receiver; 4 - distilled water boiling tank;
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5 - flow-meter; 6 - electric heaters;7 - combustion
chamber; 8 - mixer, 9 - manometer; (0 - trerimocouples;
11 - tuves; 12 - experimental heat exchanger;
13 - discharge; 14 - cooling water outflow; 15 - condenser;
16 - cooling water inflow; 17 - flow meter vessels;
18 ~ gas release valve,
The experimental procedure was a2s follows: comnpressed
air from the receiver (3) was fed to the combustion
chamber (?7) using kerosene, Combustion products were
then passed through the mixer, consisting of a series of
rerforated transverse plates, hence through the nozzle (9)
surrounded by the heat exchanger (12) and then discharged
into the atmosphere (13). The nozzle was made of
non-corrosive steel sheeting, the wall thickness being 1 mm,
The inner surface (in contact with gas) was carefully
polished, while the outer surface was in contact with
water and this was arranged in 8 separate sections along
the axis of the nozzle (see Fig 2). Each of these
sections had a separate connecting tube (1) with the

Card 2/7 condenser (15), and the condensged liquid was then drained
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into the metering vessel (17). To elinminate heat losses,

the exchanger was insulated from the atmosphere by a water

vapour jacket (14), the water being kept boiling by means

of the heater (8), Fig 2 shows the heat exchanger used

in the experiments; 1 - vapour outlet to the condenser;

2 - labyrinth; 3 - anti-foam gauzes; 4 - water level

indicators; 5 - gauze; 6 - test chamber; 7 - interconnecting

holes; 8 - electric heaters;9 - experimental nozzle;

10 - tube; 11 - 8lays; 12 - experimenta) sections;

1% - heat insulation; 14 - water vapour Jacket; 15 - vapour

outlet from the Jacket, To test the cquipment a heat

balance was made before the experiments started. Thig

was done as follows: an electric heater was installed at

the lust section (at the throat) which is the place where

the heat conductivity is the greatest, and the heat supplied

was balanced aguinst the condensate obtained, the balance

being within 4%,  The remaining sections were checked only

against leakages, using hot water for the purpose, The

temperature of the ¥as at the inlet to the nozzle was
Card 3/7 measured by means of a thermo—ccuple, chromel~xopel (the




"APPROVED FOR RELEASE: 06/06/2000

CIA-RDP86-00513R000103120003-1

AT ST NG 50 A
0 J +

SOV/147-58-4-8/15

Convective Heat Transfer in Convergent~Divergent Axi-Symmetrical

Nozzles

latter consisting of 56.5%% Cu, 43.% Ni) shielded against
radiation heat (which however. was found to be negligible),
The wall temperature (on the gas side) was deduced from the
anount of the condensate broduced., Heat conduction along
the wall (and in the boundary layer) was neglected,
Experiments were carried out under the following
conditions: ga88,flow 50-500 gr/sec; temperatures:
t, = 250 to 450°c; temperature factor Tw/’l‘o = 0.55 to 0,75,
The symbols used (as listed at the beginning of the
article) have their usual meanings, Suffixes f and w
are used to indicate the thermodynawic conditions in the
€45 and wall conditions raspectively, while suffixes o, k,
a indicate inlet, throat (critical) and outlet stations
respectively,
k (£ ¥) - facentropte index, o

A - heat conductivity (kgeal/m, hour®c), 5

@ - local coefficient of heat convection (kucal/m‘hroc).
The analysis used is based on Rofs 2 7,3 9,10 and 11

Card 4/7 frow which EqQs 1 to 6 are given. ‘daR1ng the origin for
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the linear distance x at the end of the mixing chamber,
it is shown that Eq (7) holds for all the experimental
sections, being a coefricient depending on the

C
position of¥a glven section, To express the dependence
of this relation on the radius r of the nozzle section,
the author introducec now relations of lqs 9 and 10 (and
calls ¢ - the form factor of the nozzle). This leads
to Eq (11) as obtained from experimental data shown in

Fig 2, 1In thie way the general criterion relation for
the local heat transfer from the gas to the wall of a
convergent axi-gsymmetric nozzle with the turbulent
boundary layer becomes as given by Eq (12). By putting
¢ = 1, the cage of a uniform cylindrical duct is
obtained and the relation is then in a good agreement
with the equation for the heat transfer in the case of a
uniform flow past a flat plate as given by Eq (13) (see
Ref 11}, Following recomuendations of Ref 9, Eq (14)
gives the corresponding relation for the heat transfer
in the case of other gases., Correcting it for the inten-
Card 5/7 sity and direction of the heat flux, kq (15) follows,




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103120003-1

A AT B LA AR FR TN IR0 T B TEA S BATO B £ B AVl 2B RGN K
O

Y [ERERA 182 PRI T m&mxu AT

SOV/147=-58-4-8/15

Convective Heat Transfer in Convergent-Divergent Axi-Symmetrical

Nozzles
from which the local coefficient of the convective heat
transfer is given by Bqs (16) and (17). TFigs 4 and 5
relate 8q (14) with the experimental results of Ref 6,
and' show a remarkable agreement. In Fig 6 the experi-
mental data of Ret S with De Luval nozzle are correluted
with Bq (1l4). Except for some scatter at a few stations
(due mainly to the non-unitorm velocity profile at the
entrance) the agreement igs apain quite good, Therefore,
it follows that Eq (14) may be also used for divergent
nozzles, Figs 7 and 8 show the results of various
workers (1 - Ref 1; 2 - Ref 4 ;3 - Ref 3; 4 - present
work) for the same cases, viz, in Fig 7 for the
convergent nozzle and in Fig 8 for the counvergent-
divergent nozzle, Fig 9 shows the effect of the shape
of the nozzle on the coefficient (the inlet and outlet
cross-sectional areas as well as the total length of the
nozzle remained constant; only the throat area was
varied). Finally, Fig 10 shows the relation Nurk (at

Card 6/7 the throat) and Rerk for various temperature factors
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0 -
‘I‘w/‘l‘0 when Pr = 1, T, = 3000°K and k(= y) = 1.3.

There are 10 figures and 11 references, ? of which
ure Soviet, 4 knglish,

ASSOCIATION: Kafedra teplovykh dvigateley (Chair of Heat Engines)
Kazanskiy avintsionnyy institut (Kazan'Institute of
Aeronautical Enginzering)
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